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DETAILED ACTION 
Claim Objections 

1 . Claim 1 3 is objected to because of the following informalities: Applicant's used 
the word "in-house" instead of "in-phase". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1 1 - 13 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01 . The omitted elements are: An error control 
method that controls errors. With respect to claim 1 1 , applicant only states the method 
of detecting errors, however does not state how the method controls errors. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1, 3, 6, 8 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Choudhary et al. (200301 18352). 



(1) With respect to claims 1 and 6: 
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As shown in figure 3, Choudhary et al. teaches a phase modulation method 
comprising: 

using a plurality of phase modulators (PM1 and PM2, blocks 88 in figure 3) 
disposed in series (the output of PM1 is the input of PM2 in figure 3) to phase modulate 
light from a source laser (the input of figure 3 is illustrated in 18, figure 1). 

Wherein modulation by a first phase modulator (PM1 in figure 3) is phase 
modulation that produces phase shifts of 0 degree or 2<t> degrees (the phase 
modulators can phase modulate by o degrees, page 3, paragraph 0028. It should be 
noted that paragraph 0028 talks about the modulators of figure 2, however, paragraph 
0036 of page 4, supports the fact that the modulators are the same in figure 3), and 

Modulation by an n-th phase modulator is phase modulation that produces phase 
shifts of 0 degrees of 2 n x <i> degrees, <!> degrees being a predetermined phase level 
and n an integer that is not less than two and not more than the number of phase 
modulators (the phase modulators can phase modulate by o degrees, page 3, 
paragraph 0028. It should be noted that paragraph 0028 talks about the modulators of 
figure 2, however, paragraph 0036 of page 4, supports the fact that the modulators are 
the same in figure 3). 

(2) With respect to claims 3 and 8: 

As shown in figure 3, Choudhary et al. teaches an optical phase multi-level 
modulation method comprising: 
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using a first and a second phase modulators (PM1 and PM2, blocks 88 in figure 
3) disposed in series (the output of PM1 is the input of PM2 in figure 3) to phase 
modulate light from a source laser (the input of figure 3 is illustrated in 18, figure 1). 

Wherein modulation by the first modulator is modulation that produces phase 
shifts of 0 degrees or 180 degrees (the phase modulators can phase modulate by o 
degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3), and 

Modulation by the second phase modulator is modulation that produces phase 
shifts of 0 degrees or 90 degrees (the phase modulators can phase modulate by o 
degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 2, 4, 5, 7, 9, 10 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Choudhary et al. (20030118352) in view of Takizawa (5,841,815). 

(1) With respect to claims 2 and 7: 
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As shown in figure 3, Choudhary et al. teaches an optical phase multi-level 
modulation method comprising: 

using a first and a second phase modulators (PM1 and PM2, blocks 88 in figure 
3) disposed in series (the output of PM1 is the input of PM2 in figure 3) to phase 
modulate light from a source laser (the input of figure 3 is illustrated in 18, figure 1). 

However, Choudhary et al. does not teach an in-phase component of quadrature 
modulation, and a quadrature component of quadrature modulation. 

Takizawa teaches an in-phase component of quadrature modulation (output I of 
block 56 in figure 2), and a quadrature component of quadrature modulation (output Q 
of block 56 in figure 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use I and Q component of quadrature modulation taught by Takizawa 
in the phase modulation method taught by Choudhary et al. because it would provide 
high transmission efficiency (column 6, line 31). 

(2) With respect to claims 4 and 9: 

As shown in figure 3, Choudhary et al. teaches an optical phase multi-level 
modulation method comprising: 

using a first and a second phase modulators (PM1 and PM2, blocks 88 in figure 
3) disposed in series (the output of PM1 is the input of PM2 in figure 3) to phase 
modulate light from a source laser (the input of figure 3 is illustrated in 18, figure 1). 

Wherein modulation by the first modulator is modulation that produces phase 
shifts of 0 degrees or 180 degrees (the phase modulators can phase modulate by o 
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degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3), and 

Modulation by the second phase modulator is modulation that produces phase 
shifts of 0 degrees or 90 degrees (the phase modulators can phase modulate by o 
degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3). 

However, Choudhary et al. does not teach an in-phase component of quadrature 
modulation, and a quadrature component of quadrature modulation. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use I and Q component of quadrature modulation taught by Takizawa 
in the phase modulation method taught by Choudhary et al. because it would provide 
high transmission efficiency (column 6, line 31). 

(3) With respect to claims 5 and 10: 

As shown in figure 3, Choudhary et al. teaches an optical phase multi-level 
modulation method comprising: 

using a first and a second phase modulators (PM1 and PM2, blocks 88 in figure 
3) disposed in series (the output of PM1 is the input of PM2 in figure 3) to phase 
modulate light from a source laser (the input of figure 3 is illustrated in 18, figure 1). 

Wherein modulation by the first modulator is modulation that produces phase 
shifts of 0 degrees or 90 degrees (the phase modulators can phase modulate by o 
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degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3), and 

Modulation by the second phase modulator is modulation that produces phase 
shifts of 0 degrees or 180 degrees (the phase modulators can phase modulate by o 
degrees, page 3, paragraph 0028. It should be noted that paragraph 0028 talks about 
the modulators of figure 2, however, paragraph 0036 of page 4, supports the fact that 
the modulators are the same in figure 3). 

However, Choudhary et al. does not teach an in-phase component of quadrature 
modulation, and a quadrature component of quadrature modulation. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use I and Q component of quadrature modulation taught by Takizawa 
in the phase modulation method taught by Choudhary et al. because it would provide 
high transmission efficiency (column 6, line 31). 

8. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Choudhary et al. (200301 18352) and Takizawa (5,841 ,815) as applied to claim 2 above, 
and further in view of Christensen (20050193319). 
(1 ) With respect to claim 1 1 : 

Choudhary et al. and Takizawa teach all of the subject matter as described 
above, except for an error control method that detects and controls errors on a bit-by-bit 
basis, containing some of the same symbols as the respective information signals, and 
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on a receiving side confirms whether or not the logical levels of the decoded signals are 
the same. 

Christensen teaches an error control method that detects and controls errors on 
a bit-by-bit basis (page 4, paragraph 0029, bit-by-bit check), containing some of the 
same symbols as the respective information signals, and on a receiving side confirms 
whether or not the logical levels of the decoded signals are the same (page 4, 
paragraph 0029, the method compares parity frames, and an error is detected if the two 
fails to match). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use error control method taught by Christensen in the receiver taught 
by Choudhary et al. because it would improve error correction performance. 
9. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Choudhary et al. (20030118352) and Takizawa (5,841,815) and Christensen 
(20050193319) as applied to claim 1 1 above, and further in view of Golitschek et al. 
(7,111,219). 

(1) With respect to claim 12: 

Choudhary et al. and Takizawa and Christensen teach all of the subject matter 
as described above, except for an error control method, in which, in said confirmation, 
logical levels are used to determine whether a state of said components is high, or low, 
with a determination only being used if it matches the component determination 
outcome concerned (H, M, or L). 
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Golistschek et al. teaches an error control method, in which, in said confirmation, 
logical levels are used to determine whether a state of said components is high, or low 
(column 7, lines 1 -5, describe the different states, high, medium, and low), with a 
determination only being used if it matches the component determination outcome 
concerned (H, M, or L) (the reference describes in column 7, the definition of the 
different levels). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the different levels of the state components taught by Golistschek 
et al. in the receiver taught by Choudhary et al. because it would increase the 
performance at the receiver. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Choudhary et al. (20030118352) and Takizawa (5,841,815) and Christensen 
(20050193319) and Golistschek et al. (7,111,219) as applied to claim 12 above, and 
further in view of Rollins (6, 452,714). 

Choudhary et al. and Takizawa and Christensend and Golistschek et al. teach all 
of the subject matter as described above, except for the different delay times to cancel 
delay differences between symbols on a receiving side. 

Rollins teaches the delay on a receiving side (54 in figure 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the delay taught by Rollins in the receiver taught by Choudhary 
et al. and Takizawa and Golistschek et al. because it would increase the accuracy of the 
receiver and the performance of the error correction. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guerssy Azemar whose telephone number is (571) 270- 
1076. The examiner can normally be reached on Mon-Fri (every other Fridays off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 

Guerssy Azemar 
12/05/2006 



273-8300. 



KENNETH VANDERPUYE 
SUPERVISORY PATENT EXAMINER 




